Regulation of follicular development by diethylstilboestrol in ovaries of immature rats.
Immature female rats received either one injection of 2 mg diethylstilboestrol (DES)/rat subcutaneously and were killed 12 h later or received two injections of DES at 0 and 24 h and were killed at 24, 36 and 48 h after the initial injection. The ovarian follicles were released by enzymic digestion with collagenase and separated into those of small, medium and large diameter (less than 200 microns, 200-400 microns and greater than 400 microns) by filtration through graded Teflon sieves and granulosa cells were extracted from these follicles. The ovaries of immature rats treated with pregnant mares' serum gonadotrophin (PMSG) were used for comparative purposes. Incorporation of [3H]thymidine into granulosa cell DNA was augmented by DES and by PMSG. Small follicles were more strongly stimulated by DES at 12 h than those of other sizes, but rates increased significantly in medium and large follicles at 48 h. Aromatase activity in the DES-treated group was low at all times and in all follicles. Rates of oestrogen and progesterone production in response to 36 h of exposure to follicle-stimulating hormone (FSH) in vitro were significantly lower than in the PMSG-treated group. FSH-stimulated steroid production in the DES group at 36-48 h was lower, particularly in the medium follicles. A significant rise in serum FSH, luteinizing hormone (LH) and progesterone concentrations was noted only at 36 h after DES treatment, while serum and follicular fluid oestrogen values remained unchanged. When these changes were compared with those in PMSG-treated rats, there were obvious differences. The pattern of thymidine incorporation and aromatase activity differed with time and follicle size. Serum FSH and LH values were not affected by PMSG treatment, but serum and follicular fluid oestradiol values increased with time. The PMSG-treated animals ovulated in response to human chorionic gonadotrophin, but the DES-treated rats did not ovulate in spite of the presence of some large antral follicles in the ovaries. These findings show that initial exposure of follicles to high concentrations of oestrogen results in follicles which fail to respond to subsequent gonadotrophin surges and are thereby restricted in their ability to differentiate fully.